This paper aims to provide proper policies for inventory under uncertain conditions by comparing different inventory policies. To review the efficiency of these algorithms it is necessary to specify the area in which each of them is applied. Therefore, each of the models has been reviewed under different forms of retailing and they are ranked in terms of their expenses. According to the high values of inventories and their impacts on the costs of the companies, the ranking of various models using the simulation annealing algorithm are presented, which indicates that the proposed model of this paper could perform better than other alternative ones. The results also indicate that the suggested algorithm could save from 4 to 29 percent on costs of inventories.
Introduction
In explaining the supply chain, one may describe it as a process and people who are involved in fulfilling customers' needs directly or indirectly. Generally a supply chain consists of five steps including the customers, the retailers, the wholesalers/ distributers, the producers and the suppliers of primary equipment (Chopra & Meindel, 2007) . The primary objective of the supply chain management is to build an authentic flow in transferring the material and the services from the beginning to the end of the supply chain. The entire factors required to be authentic include the quality, the quantity, the cost and the delivery time (Hajshirmohammadi, 2008) . Having an integrated chain of supply which can deliver the material needed for the final customer adequately and in proper time and place and with the lowest price is considered as the most important objective of the supply chain (Graves &Willems, 2000) . Some people estimate that the cost to keep the inventory in every situation is between 20 to 40 percent of the total inventory, annually. Nevertheless, keeping the inventory is essential to increase the level of services to customers and also to decrease the distribution costs (Bollou, 1992) . Since every member of the chain faces its general problems, for having a smooth flow of materials there must be a balance on the inventory to prevent any possible shortage while we minimize the inventory. In other words, the inventory must be managed the way to minimize the costs and the confidence on delivery system would not be distracted, simultaneously (Suri, 1998) . Thus, this paper compares different periodic order models including the Periodic order Quantity (POQ), the Least Total Cost (LTC), The Least Unit Cost (LUC), Silver-Meal (SM), Wagner Within (WW), and the Lot for Lot (LFL), using the suggested simulating model on the basis of the total cost of the inventory in a three level distributing supply chain including the suppliers, distributors and the producers.
The inventories consist of the primary elements, unfinished items, spare wares and the product through which the correct control can be effective in balancing the present operations. Also making more reliable, dynamic and durable planning against changes plays essential role on having stable supply chain (Muller, 2003) . There are also some expenses associated with inventory such as the costs for the lost opportunities, the storage costs, the tax cost, the insurance, etc. On the other hand there are important factors, which lead the tendency of management to care more about the preserving such as giving fast services to the customers, the decrease in the cost of giving orders, benefiting the workforce and the equipment properly, the decrease in transportation costs and the decline in paying to the supplier (AlamTabriz & Sobhanifard, 2013) .
To analyze the inventory control system, it is necessary to recognize the inventory costs. In terms of managing and controlling the inventory the main objectives of the management of an organization is to develop the policies, which can minimize the operational costs. Therefore, the managers try to involve a desired amount of financial resources with inventories to make a balance between the costs. As a whole, different types of costs can be divided in four groups including the storage and the preservation costs, the order, installment and initiation costs, the shortage costs and the purchase costs (in case there is a discount) (Hosseini-Baharanchy, 2002).
Periodic order models
To review and to determine the best operation between the inventory management methods, primarily it is necessary to give a definition.
Lot for lot (LFL) method
LFL is a method for lot sizing, where the system regards the net requirements placed for each period as an order quantity. This method is implemented where the maintenance cost is higher than registration and order cost (Khademizarea, 2004) . LFL policy minimizes the stock in the storage and thus helps economize on maintenance costs. Nonetheless, order (preparation) costs will be relatively high in this policy due to the great number of orders (Hajshirmohammadi, 2008) .
Periodic order quantity (POQ) method
In this method, the quantity of orders is equal to the consumption of a number of future periods. The consumption of these periods approximately corresponds to the quantity of economic order obtained from the well-known economic order quantity (EOQ). POQ is a model with the best overall performance.
Least unit cost (LUC) method
In this method, the quantity of orders is equal to the demand of one or more future periods. The quantity of orders and the number of periods that each order covers is not fixed. In this method it is assumed that the use of the stock occurs at the beginning of each period (New, 1975) .
Least total cost (LTC) method
In this method, the quantity of orders is the same as the demand for one or more future periods. The quantity of orders is determined in a way that the ordering costs per unit as is kept, as much as possible, close to the cost of maintenance per unit of products (Dematteis, 1968) .
Least period cost (LPC)
In this method, the quantity of orders is chosen in a way that the same characteristic of EOQ method for regular demand is repeated, that is, in a way that the total cost per time unit is minimized for the duration that the order covers (Silver & Meal, 1973) . It is shown Silver-Mill method generally operates better than the least unit cost (Baker, 1989) .
Wagner-Within (WW) Algorithm
This algorithm, which is designed based on dynamic programming, is an optimization technique. This method aims to investigate the consumptions of all the periods of planning vision at each period and makes decisions based on the terms of planning horizon. Obviously, the number of possible combinations increases with an increase in the number of planning vision programs. In this method, it is assumed that the shortage of stock is not permitted and the initial stock is zero (Wagner & Within, 1985; .
Considering the existing studies there has been no ranking for the periodical ordering models, which makes the present paper new in this term. To do so it is necessary to introduce the most famous models and policies of the inventory management and specify the objectives and approaches for each one. Afterwards, the approaches expected in this area must be extracted and finally considering such elements the new methods in this area must be introduced and analyzed. Fig. 1 shows the process of the research: 
The methodology and modeling

Method
This research can be counted as of the applied ones in terms of objective and library based in terms of data collection method and in terms of the kind it is classified on the basis of quantitative studies. 
Reviewing the methods in the existence of a distributor
The data related to 8 items of the inventory are achieved via simulating method from article (Bai & Liu, 2014) . But because of the randomness of the parameters of the issue, Monte Carlo simulation is used in order to create data. As can be seen from Table 2 , the 5 main features of each order which must identically exist in different ordering models and supply must be in average as a result of 12 simulations where in each one 25 averages have been simulated. The significant note is that to perform each average correctly the random average has been used.
The supply chain modeling
In this research, a supply chain is introduced by considering uncertain demands and the characteristics of the supply chain is as follows:
A three-level supply chain includes the suppliers, the producers and also the distributors which must review different demands in various regions. It is also possible that demand was not met and also goods would be postponed for the next period. Also there is no transportation possibility between the producing centers and every producer center must only use its own store for preserving and also during the planning it cannot change its inventory policy. The costs related to orders, holding costs and ordering are of the most crucial parameters during the issue. On the basis of this model, the possibility to compare different models of the order and the inventory preserving has been provided. The following mathematical model starts with introducing the variables and the parameters and then introduces the mathematical modeling.
Table3
Indexes, parameters and variables 
If the transfer existis between the two non-hub ties i, j from the two middle group i and s
The mathematical model of this research is as follows:
In this model, the primary objective is minimization of all intra-hub transformations in the chain. The constraint number 1 guarantees that the tie j can be transferred to hub i, in case when the hub i is formed and in other words if = 1, therefore i may belong to j. In the constraint number 2, if at least one attribution of non-hub points like j belongs to i, ∑ , then we can consider this capable of becoming a hub, which means = 1 or = 0. The constraint number 3 guarantees that the transformation between the two hubs i and s for the demand j and b is possible when j belongs to i and b belongs to s. The constraint 4 and 5 also guarantee that while this transformation happens, the capacities of the points of the hubs i and s are not complied with. The constraint number 6 also specifies that there is an amount of which is maximum for such transformations in credibility function and this amount must decrease as much as possible and also it must be higher than the minimum amount of . In better words, the credibility function tends to enhance the amount of existing conflicts in different demands moving and between the alpha must go higher than an expected amount, Eq. (1) and Eq. (2) specify the relationships of this function in two general and specific modes for this issue. The constraint number 7 also specifies the kind of the variables in this question.
The credibility function is generally defined as follows:
On this basis, considering the amountα ∈ (0,1), the main objective of the issue can be stated as follows:
Therefore we have:
(10) subject to
The solution
To study the behavior of the suggested algorithm in a chain some second-step elements (distributers) of a three level chain was reviewed. The proposed method specifies which way each distributer in the chain uses to manage its inventory. Note that as evident in the elements of the model and on the basis of distribution and the supply chain it can be stated that the transfers have been executed in a level which is between the hubs and the distributors. In other words, all transfers are in the level of distributors, some of which are hubs and some are only the points to offer services to the customers and is excused in the hub viewpoint. In this part the way to implement the simulation algorithm is explained for the issue. The algorithm starts with a primary answer which is generated randomly and ends with an ending condition. The ending condition for the algorithm is to perform 100 continuous repetition of the algorithm. Table 4 demonstrates the results of our survey for single distributing mode. 0.04152 0.399883965 -0
As can be seen in Table 4 , the proposed simulated annealing method (SA) performs better than other seven methods in terms of cost. The 4 th column in Table 4 shows the percentage of the difference of each method compared with the other methods (in terms of rank). As an example, the percentile difference for the method, the total cost, is calculated as follows: Reviewing the numbers of the fourth column, it is clarified that the most difference is between the two continuous ranks related to the percentile difference of the method, the total cost, compared with the suggested algorithm.
The fifth column of this table shows the percentile difference of the cost achieved from every method compared with the best way or the proposed method. As an instance for the criteria, the economical number is calculated as follows: The numbers in this column are in subtractive mode, in other words, by increasing the ranking of the presented methods the gap with the SA are widen. Also note that the negative digits do not show the error percentage and show the difference between models and the algorithms only. In the sixth column of this table the percentile difference has been shown through the worst way or as it is called the unit cost way. As an example this principle has been calculated as following for Wagner and Within method: 
In supply chain mode
Since the proposed method of this paper is formulated as mixed integer programming, it is necessary to use the meta-heuristic method introduced to find near optimal solutions. In this survey, we use Matlab R 2013a. After optimization, the evaluation principle for each sample questions is as follows:
• For the issues of 30 demand points, the equality of the answers has been achieved using the two mentioned algorithm for all 15 tested samples.
• For the issues of 60 demand points, among 15 solved questions, twelve of them are binding.
For the rest of the questions the lower bounds have been achieved via critical way method and the evaluation principle is the deviation from this amount.
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Conclusion
The main objective in managing the supply chain is to make a trustworthy flow in transferring the material and the services from the beginning to the end of the supply chain, keeping the inventory in order to increase the level of services and decreasing the production costs. The inventories have to be managed to minimize the costs and to optimize the other indexes such as ensuring delivery system in supply chain. Therefore, in this research the models of periodical orders including POQ, LTC, LTC, LUC, SM, WW and FL have been considered using the suggested simulation algorithm on the basis of minimizing the total inventory costs and improving the target function in a supply chain aiming to create a hub. Hence, to review the presented methods there was a three-level supply chain presented by 30 and 60 distributors and the results for each model of periodical order have been compared with each other using the simulation algorithm. In this comparison as it was obvious the best answers in sample issues perform the same for different algorithms. Although most modern ways have been offered such as the ways presented by Samak-Kulkarni and Rajhans (2013) the proposed model of this paper has been able to do better compared with other similar ways of inventory management. 
